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httpIntroduction: This report describes our experience with early complications that occurred in two patients who
underwent sutureless aortobifemoral bypass using the EndoVascular REtroperitoneoScopic Technique (EVREST).
Report: Two patients who underwent EVREST for aortoiliac TASC D lesions experienced a dislocation of the
proximal assembly. The ﬁrst dislocation occurred four hours post-operatively and led to the death of the patient,
and the second occurred during surgery and led to open conversion.
Conclusion: As a result of these serious complications, we recommend the use of anchorage stitches while using
an endograft connector in a sutureless aortobifemoral bypass.
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Minimally-invasive surgery for aortobifemoral bypass is most
often conducted using an endovascular approach. However,
for aortoiliac TransAtlantic Inter-Society Consensus (TASC) D
lesions, open surgery is still mandatory.1 A laparoscopic
approach has been proposed as a minimally-invasive alter-
native.2 However, this type of approach still carries a high
degree of complexity. To simplify the laparoscopic approach,
we developed the sutureless and clampless EndoVascular
REtroperitoneoScopic Technique (EVREST) in 2014.3 Pre-
liminary results using this technique showed safety among
twelve patients.4 In this report, we describe early compli-
cations observed in the last two patients who underwent the
technique and we provide advice on how to avoid these
complications.REPORT
Eighteen patients have been treated with the EVREST tech-
nique in our department since 2012. Details of the EVREST
technique have been previously described.4 The technique
involves exposing the aorta by retroperitoneoscopy and the
use of an endograft connector between the aorta and arresponding author. Department of Vascular and Thoracic Surgery,
Hospitalier Universitaire Saint-Pierre, 322 rue Haute, 1000 Brussels,
.
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://dx.doi.org/10.1016/j.ejvssr.2015.08.001Dacron bifurcated graft. A noncompliant balloon is inﬂated to
ensure sealing of the aortoprosthetic junction (Fig. 1). Patient
1 (P1)was a 60-year-old Caucasianmale andpatient 2 (P2)was
a 55-year-old Caucasian male. P1 had heavy aortic calciﬁca-
tions while P2 presented with moderately calciﬁed aortic le-
sions (Table 1, Fig. 2). Preoperative tests included cardiac and
pulmonaryevaluation, supra-aortic trunkarterial Doppler, and
an aortofemoral computed tomographic (CT) angiography. P2
had arterial hypertension treated with daily amlodipine
(5mg), perindopril (10mg), and aspirin (80mg). Both patients
had untreated hyperlipidemia, and were heavy smokers and
active alcoholics. For P1, the surgery was uneventful, the
operative time was 240 minutes and blood loss was 500 mL.
The patient’s mean arterial pressure was 100 mmHg during
surgery. Four hours after post-operative admission to the
intensive care unit (ICU), the patient presentedwith amassive
retroperitoneal hemorrhage. Cardio-pulmonary resuscitation
maneuvers were ineffective. The patient’s mean arterial
pressure was 180 mmHg two hours prior to the hemorrhage.
An autopsy showed a dislocation of the proximal assembly
(Fig. 3). For P2, we decided to put anchorage stitches on the
proximal assembly. While we were performing this, we
observed a slippage of the proximal assembly. The massive
hemorrhage which followed was controlled by inﬂating a
noncompliant balloon into the aorta. We then decided to
perform a short left-sided transverse incision to perform a
manual anastomosis on the aorta with two 4/0monoﬁlament
running sutures. The operative time was 360 minutes and
blood loss was 2500 mL. The post-operative course was un-
eventful. The patient was released on day 6.
Table 1. Demographic data, risk factors, and surgical data.
P1 P2
Age (y) 60 55
Smoking þ þ
Hypertension  þ
Hyperlipidemia þ þ
Diabetes  
Cardiac ischemia  
COPD þ 
Claudication þ þ
Rest pain þ þ
Tissue loss/gangrene þ 
Aortic calciﬁcations Heavy Moderate
Operative time (min) 240 360
P1: Patient 1, P2: Patient 2, COPD: chronic obstructive pulmonary
disease.
Figure 1. a. The EndoVascular REtroperitoneoScopic Technique (EVREST). b. Laparoscopic view.
Figure 2. a: Heavy aortic calciﬁcations (P1).
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Although Papadimitriou et al. recommend using anchorage
stitches in the Viabahn Open Rebranching TEChnique
(VORTEC),5 we decided not to use stitches between the
Dacron graft, the covered stent graft, and the aorta to be as
sutureless as possible. The perfect stability of the proximal
assembly observed in the ﬁrst 16 patients was obtained
with the use of a noncompliant balloon inﬂated at a
controlled maximum pressure of 253 kPa (2.5 atm) and the
radial force of the covered stent graft on the main body of
the bifurcated graft. In addition, we were convinced that,
over time, the proximal assembly would become part of the
aortic wall due to intimal growth and local ﬁbrosis that
would lead to greater stabilization. Patient 1 presented with
persistent high arterial pressure although he was not knownb: Moderate calciﬁed aortic lesions (P2).
Figure 3. An autopsy of P1 showed a dislocation of the proximal
assembly.
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cation of the proximal assembly and to the death of P1. For
patient 2, we ballooned the proximal assembly at only
101 kPa (1 atm). The elasticity of his aorta was preserved
due to the presence of only moderate calciﬁcations and we
sought to avoid an over-stretch of the aortostomy edges.
This, and the experience we had with P1, led us to perform
anchorage stitches on the proximal assembly in P2. After
the slippage, the short left transverse incision and manual
suture on the aorta was the best thing to do to ensure a
better outcome for the patient. For both patients, the
dislocation occurs on the extra-aortic segment of the as-
sembly, between the covered stent graft and the main body
of the bifurcated Dacron graft. As there are no hooks on the
covered stent graft, the assembly is maintained only with
the radial force of the covered stent graft on the main body
of the Dacron graft. The deployment of the covered stent
graft is completed with the inﬂation of the non-compliant
balloon.
We recommend the use of anchorage stitches in order to
secure the proximal assembly. We recommend at least two
stitches: One on the superior side of the proximal assembly
and one on its lateral side. The knot must undertake the
main body of the Dacron graft, the covered stent graft, and
the aorta.
CONCLUSIONS
The less invasive EndoVascular REtroperitoneoScopic Tech-
nique for aortoiliac occlusive disease has shown very
promising preliminary results. Long-term follow-up and alarger number of patients are still required to provide more
deﬁnitive supportive evidence. In any case, the dramatic
experiences described in this manuscript lead us to
recommend balloon dilation and the use of anchorage
stitches while using an endograft connector in a sutureless
aortobifemoral bypass in order to secure the stability of the
proximal assembly. Future growth of laparoscopic suture-
less techniques will depend on the development of appro-
priate and dedicated grafts.
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APPENDIX A. SUPPLEMENTARY DATA
Supplementary video related to this article can be found
online at http://dx.doi.org/10.1016/j.ejvssr.2015.08.001.
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